Ferredoxins have been isolated and purified from several varieties of higher plants. These proteins appear to have similar molecular weights (10-12,000), contain 2 g-atoms of iron per mole, and support photoreduction of NADP with chloroplasts. Recently, great interest has been focused on some plant species that have a high photosynthetic capacity for CO, assimilation. These include many of the tropical grasses such as corn, sugar cane, and sorghum. With these species, CO, appears to be fixed by a pathway in which C-dicarboxylic acids (oxalacetate, malate, and aspartate) are the initial primary products (2, 3). However, most of the ferredoxins which have been studied are confined to those plants having a lower photosynthetic capacity where 3-phosphoglycerate is the initial product of CO fixation (C, pathway). Since the carbon products of photosynthesis differed, we thought it possible that the ferredoxins involved in photoreduction of NADP from the two plant types might differ. A technique for isolation and purification of ferredoxin in good yields from leaves of Zea mays has been developed and the amino acid composition, molecular weight, and biological activity of the protein have been determined.
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MATERIALS AND METHODS
Hybrid sweet corn, "Golden Gross Bantam T-51", was grown in a greenhouse and used 20 to 35 days after planting. For isolation of corn ferredoxin, 200 g of leaves were ground 4 min in a blender with 400 ml of 50% acetone-water containing 0.84 g of tris base, precooled to -15 C. The tris was needed to maintain a pH greater than 7.
The homogenate was filtered through four layers of cheesecloth and centrifuged 10 min at 20,000g at -15 C. The following steps were done at 4 C and all solutions were adjusted to pH 7.3 and contained 1 mm ,B-mercaptoethanol. The The fractions containing ferredoxin were pooled, diluted 1:3, and concentrated by readsorption on a 1-X 3-cm DEAE-cellulose column and elution with 0.1 M tris-HCl, 0.8 M NaCl. One and one-half milliliters of this concentrated solution was put on a 1.5-X 100-cm column of Sephadex G-75 and eluted with 0.01 M tris-HCl, 0.2 M NaCl. The purified ferredoxin separated from a slower moving fluorescent band and was collected and concentrated on a 1-X 3-cm DEAEcellulose column. This procedure yielded about 15 mg of ferredoxin from 400 g of leaves.
Amino acid content was determined with a Beckman Model 121 Amino Acid Analyzer on samples which had been hydroyzed in 6 N HCI for 24 hr and 72 hr at 110 C. Cysteine was determined as cysteic acid after oxidation of the protein by performic acid (5). Sedimentation equilibrium centrifugation runs were made in an analytical ultracentrifuge with a Yphantis cell (13), with patterns taken at 24 hr and 28 hr. The runs were made at 4 C and 20,000 rpm. The iron content was determined by the method of Cameron (1) by formation of the ferrous-o-phenanthroline complex.
The activity of corn ferredoxin in mediating photoreduction of NADP was assayed with corn and spinach chloroplasts and compared to the activity using spinach ferredoxin. The plastids were isolated in 0.25 M tris-HCI, pH 7.5, 0.5 M sorbitol, 5 mM ,8-mercaptoethanol. The leaves were chopped in a blender for 30 sec and filtered to remove material greater than 25 JA.
The chloroplasts were collected by centrifugation at 2000g at 4 C. Light-dependent reduction of NADP was determined in a cuvette containing 0.1 mg of chlorophyll, 0.1 mg of ferredoxin (corn or spinach), and 2 ,moles of NADP in 3.0 ml of the above sorbitol buffer. The cuvette was illuminated at 4000 ft-c and 20 C and absorbance change was monitored at 340 nm. Spinach ferredoxin was isolated by essentially the same technique used with corn.
RESULTS AND DISCUSSION
The initial steps of isolation as reported for spinach (11) or alfalfa (6) ferredoxin were not satisfactory for isolation of corn ferredoxin. If corn leaves were ground in aqueous buffer followed by DEAE chromatography, much of the ferredoxin activity was lost. If, however, the corn leaves were ground in 50% acetone, buffered with tris at 7.3 or higher, the solids removed, and the solution adsorbed to DEAE, a high yield of ferredoxin was obtained. Figure 1 . Curve A in Figure 1 is the absorption spectrum of purified corn ferredoxin. The The molecular extinction coefficients calculated from a molecular weight of 11,000 were 21.3 X 10' M1 cm-' at 277 mm, 13.3 X 10' M-l cm-' at 330 unm, 10.0 X 10' M-' cm-' at 423 nm, and 8.9 X 10' M-l cm-' at 463 unm. Similar absorption peaks and ratios have been found for other plant ferredoxins (7, 10, 12 Ferredoxin from corn, a C4 pathway plant, appears quite similar to the ferredoxins obtained from C, pathway plants in amino acid composition, iron content, molecular weight, and biological activity.
